S6
Hacac molecules adsorb on GeO2. However, the amount of Hacac appears to be insufficient to prevent adsorption of the BDEAS precursor, as revealed by the ABC-type ALD cycles. 
Computational Details
All electronic structure calculations were performed using the projector augmented wave function (PAW) 1,2 as implemented in Vienna Ab Initio Simulation Package (VASP v.5.3.5). [3] [4] [5] [6] We used the generalized gradient approximation (GGA) to density functional theory (DFT) Relevantly, all of the supercells considered here were optimized in terms of size and shape using a rather large kinetic energy cut-off of 520 eV, only containing the Al2O3 or SiO2 surfaces.
Optimized supercells were later used in the simulations of Hacac binding on the relevant surfaces.
We computed the binding energies of Hacac on diverse hydroxylated surfaces (i.e. α-Al2O3
and α-SiO2) through physisorption (ΔEp) or chemisorption (ΔEc) using Eqn. 1.
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ΔEp/c = EIS -EI -ES
where EIS is the total energy of the physisorbed/chemisorbed substrate-inhibitor complex, EI and ES are the total energies of an isolated Hacac inhibitor and a given substrate surface. Here, physisorption can be described as the weak physical (non-covalent) binding of the Hacac inhibitor on a given silicon surface, whereas the chemisorption requires the chemical (covalent) binding of
Hacac-oxygen that is likely accompanied by proton transfer to the target surface.
Selection of the Simulation Models
ALD procedures used for preparing the starting surfaces of alumina and silica lead to deposition of amorphous layers of these oxides on a given substrate. Since the amorphous structures are challenging for DFT methods, we have adopted the most stable crystalline structures of alumina and silica following a common practice in the literature.
Starting from a bulk corundum structure, we created a surface slab of sapphire comprising the α-Al2O3(0001) crystalline structure with Al termination. This specific surface slab was previously shown to be the most stable phase in numerous experimental and theoretical studies (see for instance Refs. [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] from the bulk α-quartz structure, 32 we constructed the α-SiO2(0001) surface slab, while we fully hydroxylated the two surfaces, as the freshly-cleaved α-SiO2 surface has a high surface energy (like α-Al2O3). 33 This hydroxylated α-SiO2(0001) model has been used with success for investigating other similar ALD nucleation processes. [34] [35] [36] [37] [38] In order to accommodate an Hacac inhibitor on a given surface and to minimize the resulting interactions via periodic boundary conditions, supercells were kept rather large in the xy white; oxygen, red; carbon, gray.
A metastable intermediate (a) is formed following the physisorption of Hacac on the Al2O3
surface, which is then converted to two distinctive chemisorbed products through a proton transfer S13 to the surface: (b) Type A (monodentate) and (c) Type B (chelate). For SiO2, only a chelate product (d) could be located, whereas the designated monodentate product structures were readily converted to the chelate form.
The H2O byproduct, which is predicted to form during the Hacac adsorption on both Al2O3
and SiO2 surfaces, has a stabilizing effect on the final chemisorbed product, as revealed by increased relative energies (see energies of the b1-d1 vs. b2-d2 structures). This is mainly due to the enhanced H-bonding network the H2O byproduct forms with the surface hydroxyl groups. One should also note that the monodentate (Type A) chemisorbed product could not be obtaineddespite our efforts-when the byproduct H2O is taken away from the surface, as this Type A product was readily converted to the chelate (Type B) product (b1 and b2). This point underlines once again that monodentate chemisorbed products are metastable and readily converted to the chelate The MoO3 surface is predicted to be the most acidic oxide among the calculated ones, but experimentally appears to allow for Hacac adsorption. Unfortunately, the Sanderson's S15 electronegativity values for Pt, Pd and Ru are not reported in literature. According to Pauling's electronegativity however, one should expect the respective oxides to be slightly acidic and therefore allow for immediate growth of SiO2. This was experimentally proven to be the case for PdO whereas it does not hold for RuO2 and PtO2. It should be noted that the calculated values are for ideal stoichiometric oxides and that in reality the surface acidity can be affected by the presence of a sub-stoichiometric oxide, degree of crystallinity, pre-treatments and deposition conditions (e.g. oxidation during the O2 plasma step). 40 
